Intermedin inhibits vascular calcification by increasing the level of matrix gamma-carboxyglutamic acid protein.
Vascular calcification (VC) is highly associated with increased morbidity and mortality in patients with advanced chronic kidney disease. Paracrine/autocrine factors such as vasoactive peptides are involved in VC development. Here, we investigated the expression of the novel peptide intermedin (IMD) in the vasculature, tested its ability to prevent VC in vivo and in vitro, and examined the mechanism involved. Rat VC was induced by administration of vitamin D3 plus nicotine (VDN). IMD (100 ng kg(-1) h(-1)) was systemically administered by a mini-osmotic pump. VDN-treated rat aortas showed lower IMD content and increased expression of its receptors, along with increased vascular calcium deposition and alkaline phosphatase (ALP) activity. Low IMD levels were accompanied by increased calcium deposition in human atherosclerotic plaques. In vivo administration of IMD greatly reduced vascular calcium deposition and ALP activity in VDN-treated rats when compared with vehicle treatment, which was further confirmed in cultured vascular smooth muscle cells. Concurrently, the loss of smooth-muscle lineage markers and matrix gamma-carboxyglutamic acid (Gla) protein (cMGP) in aortas was ameliorated by administering IMD to rats with VC, and the increased phosphor-Smad(1/5/8) and core binding factor alpha-1 levels in calcified vasculature were also reduced. However, the inhibitory effects of IMD on VC were eliminated upon pre-treatment with warfarin or small interfering RNA to reduce cMGP. Reduced endogenous IMD levels are associated with increased mineralization in vivo, and administration of IMD inhibits VC development by increasing cMGP levels. IMD may be an endogenous vasoprotective factor for VC.